Nerve conduction studies were consistent with a sensorimotor axonopathy. Brain computed tomography (CT) showed symmetrical hypodensities in the caudate nuclei and magnetic resonance imaging (MRI) showed an increased signal on T2-weighted/fluid attenuation inversion recovery (FLAIR) sequences in the same region, although extending to involve the anterior lentiform nuclei (Fig. 1) .
A clinical diagnosis of WE with beriberi was made after ~6 days of symptoms. Intravenous (IV) thiamine was started (300 mg 8-hourly for 14 days) and continued (as 100 mg daily orally) thereafter. After a few days the patient started to speak, albeit confabulating, and the nystagmus resolved. She had a spontaneous abortion 4 weeks later. She developed severe neuropathic pain in the lower limbs that was partially responsive to carbamazepine and amitriptyline. She was discharged to inpatient rehabilitation therapy after 3 months, remaining wheelchair bound with severe Korsakoff 's amnesia, confabulation and poor attention.
Case 2
A 48-year-old HIV-positive woman who had been on antiretroviral therapy (ART) for a year was admitted to a secondary-level hospital with nausea, abdominal pain and persistent vomiting for 1 month. She had an abnormal baseline creatinine level of 117 μmol/l, reportedly as a result of previous kidney stones. Her ART regimen consisted of lamivudine, stavudine and efavirenz. The CD4 count was 220 cells/µL and the viral load was suppressed. She was on no other medication and did not use alcohol.
On admission she was found to have lactic acidosis (lactate 8.0 mmol/L; pH 7.2) as a complication of stavudine and was discharged on Aluvia (lopinavir/ritonavir) and efavirenz. A month later she was readmitted with ongoing abdominal pain and vomiting. She was dehydrated (creatinine 158 μmol/L) with hyperlactataemia (lactate 8.9 mmol/L; normal pH) and was treated with IV fluids containing glucose. After 3 days she complained of dizziness and double vision. A CT scan of the brain was normal. The CSF was found to have a high protein level (1.45 g/L; normal <0.4 g/L) but was acellular and serologically negative for syphilis. The efavirenz was stopped and she was transferred to our institution.
June 2015, Vol. 105, No. 6
On admission she had tachycardia, tachypnoea and a normal blood pressure. She was confused with gaze-evoked nystagmus and bilateral abducens nerve palsies, was areflexic with mildly reduced power and limb dysdiadochokinesia, and could not sit because of severe truncal ataxia. Apart from a lactate level of 5.7 mmol/L, laboratory test findings, including vitamin B 12 measurement, were normal.
A clinical diagnosis of WE secondary to hyperlactaemic-induced vomiting was made. She was treated with IV thiamine (100 mg 8-hourly for 14 days) followed by 100 mg orally daily. Within 24 hours the nystagmus resolved and by 14 days her eye movements were normal and the ataxia had improved to the extent that she was able to mobilise with support. At discharge she could walk independently, albeit with a broad-based gait.
Case 3
A 22-year-old man with no background illnesses had been admitted to a regional hospital intensive care unit with a rapidly deteriorating respiratory condition requiring intubation and mechanical ventilation. He was noted to have ptosis and difficulty in swallowing, and was treated with IV immunoglobulin and prednisone. Very little recovery occurred over the next 2 months and he was transferred to our institution with a tracheostomy and a percutaneous endoscopic gastrostomy (PEG) in situ, although he had been successfully weaned off ventilatory support.
We found him to be alert but emaciated. He had severe spastic anarthria without any volitional movement of the bulbar musculature, but was able to communicate in writing. It was discovered that he had been a substance abuser (daily marijuana and Mandrax) for several months, but had not used alcohol. He had remained well despite neglecting his diet until he developed a gastrointestinal illness characterised by severe vomiting and diarrhoea the week before admission. He then developed relatively acute difficulties with his gait and breathing, as well as bulbar symptoms. Examination showed the following striking findings: non-fatigable ophthalmoplegia and bilateral ptosis, and severe pseudobulbar palsy with a profoundly brisk jaw (and head) jerk. He was unable to open his mouth or move his tongue. The limbs were areflexic but with normal power. Findings on sensory examination were normal. His gait was mildly ataxic, but he reported that it had improved.
The results of laboratory investigations were normal, including thyroid and liver function tests and CSF examination. HIV and syphilis serology were negative. A brain MRI scan was normal.
Based on the presentation comprising spastic pseudobulbar palsy, ophthalmoplegia and ataxia following a period of profuse vomiting on a background of malnutrition, the patient was treated for WE with IV thiamine (100 mg 8-hourly for 7 days) and then 100 mg daily orally. He responded within days with resolution of the eye signs and recovery of bulbar function. The PEG was removed within a month. He made a full recovery, stopped all substance use and is living a productive life.
Discussion
We describe cases of WE due to persistent vomiting but without alcoholism: hyperemesis gravidarum, drug-induced hyperlactataemia, and an acute gastrointestinal illness in a malnourished individual. Our cases highlight the importance of recognising WE when undernutrition is compounded by vomiting. [1] WE requires IV thiamine, and treatment delay can result in significant morbidity. [1] Thiamine is a cofactor for key enzymes involved in brain energy production such as the Krebs cycle. Brain structures such as the periaqueductal nuclei, mamillary bodies and thalami with high metabolic requirements are especially vulnerable to thiamine deficiency. [2] In non-alcoholic WE, the cerebellar vermis, midbrain reticular formation and caudate nuclei are frequently involved. [1] Although neuroimaging often reflects signal changes in these structures, an MRI scan may be normal. [1] The clinical diagnosis of WE can be confirmed by measuring thiamine levels using high-performance liquid chromatography. [1] How ever, the diagnosis is dependent on clini cal awareness and increases dramatically (to 85%) in the presence of two of the following features: dietary deficiencies, any eye signs, cerebellar signs, and either mild memory impairment or altered mental status. [1] There is poor consensus on the optimal IV thiamine dose, although all agree that oral treatment is ineffective. Guidelines conclude that administering thiamine intramuscularly (as the package insert suggests) is painful and that IV thiamine is safe. They recommend IV infusions of 200 -500 mg thiamine diluted in 100 ml normal saline or 5% glucose, given over 30 minutes three times a day for 3 days, followed by 200 mg three times daily until the patient has improved substantially before reverting to 100 mg daily orally. [1, 4] Importantly, all high-risk individuals presenting to the emergency room should receive 200 mg parenteral thiamine before any administration of glucose. [1] 
